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(57) Abstract: The invention aims at developing a system for constructing cyanoethyl 
ethers efficiently under mild conditions and probability of the ethers as functional groups 
for imparting specific functions and thus making a contribution to the creation of novel 
functional nucleic acids. The invention relates to nucleosides represented by the general 
formula (I) and nucleotides derived therefrom: (I) wherein X and Y are each independently 
hydrogen, optionally substituted silyl, 4-methoxytrityl, 4,4'-dimethoxytrityl, or a group 
represented by the general formula (II): (II) (wherein Rl and R2 are each independently 
alkyl having 1 to 7 carbon atoms or Rl and R2 are united to form a ring structure; and R3 
is a protective group for phosphoric acid); and B 1 is an optionally substituted pyrimidine 
or purine base. 
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IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, I D, TG). 
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m m m 



[0004] 



[0002] ^^W^^$tl,fc^-y^y^^W^-^K (^-y^RNA) it^^Wffl^RNA 

?\ RNAg^q^MCT^ir^XRNA, y/KifV^, iRNA^rfUfflL/citf^ 

[0003] 2 4 im^t*^-^^-'— T tvmMVm. rffIK£ tvo ^^bfef9 , ^-—TM^W-h 

fotkmvxmmBm<D&xmtix\ ^tn^nx\ ^ mm^m) » i^u 

^^©utai, ^A^^A^^TBiJPS^o</t^t°y^> ? ^^w^H\ 7°y 

S^iJS^(^^#^J;0^— ^/V^(^*5g^f|jijpg$^TV^fc^^y^RNA^(D 



[0005] ##W^Cifel:VonPierre Martin, ^/V^<^ # T^, 1995, 78, 486-504 

[0006] ±m(DX^^i^mt^i-^—^M^MWtVXiyT/^/^—T^^^hn 

3 0 rcDnz— ^/v«T^yn^hy/v^^A^^-r§r^-e^ttt-f*fiif*^#fe^^ 
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[0007] i3\ =©^»d^^#-eS6*W twxf^x- *r;v%i$m~rz>^ RXJ^m 



1-5. 



[0008] -trx?, «§i^#te, T?VY^Yy;v%2-i/T/^/vim&)&mM\z.m^Z>btk 



[0009] Hp-*,, «§Bjm, — ^^(l)^$tb5^l^^-VKXr± J Er©^V^K(^I^, X 



hy^/v^, 4, 4 , -> ? ^h^hy^/^, xra— jftsSCn) (^(n) 3\ Ri*3<ttm2« 



[ooio] Hfc, «§W«, _hiB— jHsSd) -e^$tL5^^i^^Ko^^«fe-efcoT, 

v2^bV/\'b^?\/*i/h*ffimfo&&&WMbl,xm V \ ^^7/^-/1/© 
[0011] ^Bjmx, ^^fet#b^^t^K©Jj^P7^Hll^*K 



[0012] ifm^^yTJ^M\^^\c^0M,^ <D7kmM<D^Ty^/vik&<%m£< 
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mm^mmmm 

[0013] [g|i]^K-e#^fcRNA^-y^— (Dm^>^:^MW^^h^y^—l 



[ooi4] ^mmit^-m^^^x, t°y^ 



x te:7 0 y >i£S-e&3Bi o 



XB. 



N-(2, 2, 2-^yy/V^-CITir^•/V)T$y]^7^S^#^f^-i^^t±]*^ 
[0015] ^W^J^fe^VvT, ^^fc^?^ DBU, ^OTritonB^^^I^^^ 



J^^bTT^yn^hy/v^^i/^Kfl^^fflV^^^m-rfe^.^^k 

T^yn^hy/V^^fbTO. 05— 30equiv<D$5H<7>t-:/^vkT/V:=! — ;KD#ft 
tfW*L<, X, SJ^B#F^«2B#^-3B#r^(D$5H-efc^i^0*LV\ 

[0017] i^ife^!li:2'-o-(2-^Ty^/v)-N3-^<^yV/v-3', 5'-o-^h^y^ntw 
i^t^u - ? y >v (ib^ 1 ) 
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[0018] Wbi] 



o 




[0019] N3--0^4/^-3' , 5' -O-Th^y^tt/^tt^—V^ls-VVit^k&b ( 
591mg,lmmol)^rt-^^/VT/V=t—/V(5ml) i^^$i3rfc 0 -trjCr^JP^MJ/M 
1. 3ml, 20mmolK 5l#38N?^lft*fe^A (353mg, lmmol) ^Px.2B#^^b< 

m^&^^ti,Xmmih^-m(593m g , 0. 921mmol)»*92%-e#fc 0 5>#f 
m. p. 159°C 0 

[0020] 'H-NMRCCDCLS, 500 MHz)0.94-1.12(28H, m), 2.61-2.63(2H, m), 3.91-4.05(4H, 
m), 4.18-4.29(3H, m), 5.70(lH,s), 5.79(1H, d, J=8.30), 7.49-7.94(5H, m), 8.00(1H, 
d, J=8.30) 

[0021] 2'-0-(2-iyTy^/k)-N3-^<^yV/V , >y> ? ^(^'^#/2) 
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[0022] \A\L2\ 



O 




OH O. 



CN 

[0023] W6ftfcAk&%a\ (322mg, 0. 545mmol) ^rVyMYny^ (3ml) \zMM^. 
&hf)^tibmWk\^tdTY77^;VT^^~ >>A^/V^-yK(327mg, 1. 25mmol) 
^(72^1, 1. 25mmol)(D^h^tK^^^(2ml)^o<(9^Tbfc 0 lBtP^if 

"77 J— mm^/^ : Tirh^= 10:1) K ML S^^fC^LTtJISlb^ 

(147mg, 0. 366mmol)^lR^67%-e#7^ 0 
[0024] 'H-NMRCCDCIS, 500 MHz)2.63-2.66(2H, m), 3.83-3. 90(2H, m), 4.04-4.09(4H, m), 
4.31(1H, dd, J=5.37, 7.32), 5.81(1H, d, J=1.71), 5.83(1H, d, J=8.30), 7.50- 

7.94(5H, m), 8.10(1H, d, J=8.30) 
[0025] mMM3 2 , -0-(2-iyT/^/P)7 ] J^(it^3) 
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[0026] [^3] 



O 




OH O. 



CN 

[0027] &btlftfc&W32 (80mg, 0. 202mmol) Sr^V — ;V : T^^—Tfc (2ml, 3:1, 

— 7V=5:l)-eW^bS-fe^^^®^LT^ffi^'^^(57mg I 0. 191mmol) £lK 
^95%-C#fc 0 

[0028] 1 H-NMR(D20, 500 MHz)2.70-2.72(2H, m), 3.69(1H, dd, J=4.15, 12.9 Hz), 3.82- 
3.85(3H, m), 4.02-4.04(lH, m), 4.08(1H, dd, J=3.66, 5.23), 4.19(1H, t, J=5.62, 
6.10), 5.77(1H, d, J=8.06), 5.87(1H, d, J=3.66), 7.80(1H, d, J=8.06) 

[0029] HJfe^!l4 5'-0-(4,4'-> ? ^hdr^MJ^-/V)-2'-0-(2-^Ty^i^-/V)-N3-<^ 
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[0030] Wbti 



o 



DMTrO 




OH O 



CN 

[0031] it&%Ql(2. 70g, 4. 19mmol)^h^tKti^^(20ml){^^-fr, fe£>j&>C 
fomM^tdrVyy^/VT^^—VJ^y^JrWiZ. 75g, 10. 5mmol)M(0. 6 
ml, 10. 5mmol)(D^h^tK^^^(20ml)^r^o<«9^^Tb7^ 0 7B#P H 1}f#£ 

&n^\ &MK°V v^(40ml) icm-M^f'o mt^h^hV^il. 71g, 5. 04 

l)Xmmi^&&MVt%Wt\,XWMik-£-!&)(2. 07g, 2. 84mmol)^ifel^70%-e 

[0032] 'H-NMRCCDCIS, 500 MHz)2.55-2.62(3H, m), 3.57-3. 64(2H, m), 3.79-3.86(7H, m), 
4.00(1H, d, J=5.13), 4.04-4.07(lH, m), 4.12-4.15(1H, m), 4.53(1H, ddd, J=5.13, 
9.40, 9.52), 5.37(1H, d, J=8.30), 5.86(1H, s), 6.86(4H, dd, J=1.22, 8.79), 
7.24-7.34(7H, m), 7.42(2H, br), 7.49(2H, br), 7.64(2H, br), 7.93(2H, br), 8.22(1H, 
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J=8.30) 

[0033] 5'-0-(4,4'-v ? ^hdr^hy^/V)-2 , -0-(2-^T7^^-/V)-N3-^<^ 
) 

[0034] Mb5] 




[0035] t/v^v#h^;t^ 5:^b^yy^^;^J^bT^v^-^^-c^ffi^$^_h 

?Efl^^4(l. 06g, 1. 51mmol)^h^y— /p^y^ntVVT^^ ^^(193 
mg, 2. 25mmol)^MTirh— hy/K7ml)^^i±fc 0 2-y7/xf;VN, N, 
N, N-^h^y^ntV^^niyT^yVh (678mg, 2. 25mmol) ^MTirh^ 

^77^- (^drf y : Stxf - 1 : 1 0. 5%hy^/VT^y)^1t§!JL&fe«t 
yoWkVXWMit&yv (1 . 27g, 1. 40mmol)£lW93%-e#fc o 
[0036] 'H-NMRCCDCIS, 500 MHz)1.08-1.30(12H, m), 2.47-2.68(4H, m), 3.49-4.30(16H, 
m), 4.59-4.80(lH, br), 5.28-5.37(lH, m), 5.85(1H, m), 6.83-6.91(4H, m), 7.24- 
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7.66(13H, m), 8.00-8.03( 2H, m), 8.24-8.30(lH, m) 
[0037] MMMQ 5'-0-(4,4'-v ? ^hdr^hy^/V)-2 , -0-(2-^T7^/V)^yv?^(^ 

[0038] um 



[0039] 2'-0-i/TJ^JV'Vy^(ikS!%)3) (1. 97g, 6. 63mmol) ^t°y (70ml) 
^flf^-fr, v ? ^h= 3 ri/hy^-/V^nyK(2. 47g, 7. 29mmol) &1}\}%.4mmMWir% 

^-hy^A^K^i-T^b, #e>tt/c^ras^M^a^by^^-e^;M$*§o ^ 

/K 100: 0^)^20 :1, -g-O. 5%hy^/VT5>0 ^1*MUJIM^^3 (3. 9 
lg, 99%)£#fc 0 

[0040] ^-NMRCCDCIA 500 MHz)2.68-2,71(2H, m), 3.53-3.58(2H, m), 3.78-3. 79(6H, 

m), 3.90-3.98(2H, m), 4.03-4.06(lH, m), 4.17-4.22(1H, m), 4.49(1H, dd), 5.31(1H, 
d), 5.89(1H, s), 6.84(4H, d), 7.22-7.40(9H, m),8.06(lH, d) 

[0041] miMM7 5'-0-(4,4'-v ? ^hdr^hy^/V)-2 , -0-(2-iyTy^/V)^yv?^ 3' 




CN 
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[0042] Mb7] 



o 




[0043] ±mik&!&6 (1 . 20g, 2. OOmmol)^7Kh/V^^t3:T5[Hl*^|^^Kbfc^T/V^ 

5ml, 2. 87mmol) , 2-^T/^/VN, N-v > ^y^°titVVT^y^nn^^^(52 
lmg, 2. 20mmol)^^^an^^(2ml)^^^b-CMJ^^^MTb/Co ^ 
^2H#r^l!#Ucm, ta^P^^7K^^hy^^^-C2[Hl, ISfP^^:-e2[Hl* 

^/V^:^/— /KlOO: 0^50:1) -e*t^btlM^^(l. 33g, 83%)3r#fc 0 
[0044] 'H-NMRCCDCIS, 500 MHz)1.08-1.21(12H, m), 2.60-2.77(4H, m), 3.43-3. 76(4H, 

m), 3.79-3.80(6H, m), 3.87-4.84(6H, m), 5.18-5.29(1H, m), 5.88-5.90(lH, m), 

6.81-6.87(4H, m), 7.23-7.39( 9H, m), .05-8.13(lH, m) 
[0045] MM$\8 N4-i?^/VT^7^U>-3\ 5' -O-Tby^yyttyvi/i/v^—V'f 

iy - 2 ' - o - (2-vryxf;i/) v^vV (ik&Wos) 
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[0046] Wb8] 




[0047] N4-v ? ^/VT5y^l/>'-3', 5' -O-^h^y^ntf/Vi^p^-y^V-^- 
v^^lmg, lmmol)^t-^'f ;P7/V3-;k (5ml) t„ ^Z.KT?])v~ 
HJ/Kl. 3ml, 20mmol), 5l#J^#^^-fe^^(353mg, lmmol)^Px.3B#^ 

(40 : 1) ^mm^WMit^-m (528mg, 89%) £#fc 0 
[0048] 'H-NMRCCDCLS, 500 MHz)0.85-1.06(28H, m), 2.69-2.73(2H, m), 3.10(3H, s), 

3.12(3H, s), 3.86-4.24(7H,m), 5.74(1H, s), 6.01(1H, dd), 8.01(1H, d), 8.76(1H, s) 
[0049] Hife#!|9 N4-J^/^T^7^U>-2 ' -O- (2-^7/x5 1 ;k) v^vV (ik&<%}9 

) 
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[0051] #£>*WbfbiH^8(347mg, 0. 584mmol)^h^fcKn:7^>'6ml) ^2g$?£-^fc 0 
-er^hi;^/VT^3^Mb*^ (332 ix 1, 2. 04mmolh Bl^U^hV^/^TV^ 
(147 jul, 1. 05mmol)^P^lB#r B m#i-SoS^»«J±^U#^fcaS 
^>y^^r/V^77^^ti-^h^^— l:|f$t^nn^M : *#;~-;V ( 100 : Oi&>£> 
50 : 1) -Cg®fb-gM& (184mg, 90%) £#fc 0 

[0052] 'H-NMRCCDCLS, 500 MHz)0.85-1.06(28H, m), 2.69-2.73(2H, m), 3.10(3H, s), 

3.12(3H, s), 3.86-4.24(7H,m), 5.74(1H, vs), 6.01(1H, dd), 8.01(1H, d), 8.76(1H, s) 

[0053] MlfcMlO N4-i?^/VT^/^Ul/-5' -O-i/T/^ 
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[0054] Mb 10] 



N 



DMTrO — 




[0055] >ffrg^9(192mg, O. 546mmol)£t°y vV(5ml) VCffl/fe^tit* Z:Z.\£*?*\^i/ 
hy^/^nyK(204mg, 0. 602mmol) ^P^.2B#^^#-r^o K^^ffi^tlt 

Xmm^mm^m (157ms, 45%)£#fc„ 

[0056] 'H-NMRCCDCLS, 500 MHz)2.69-2,73(2H, br), 3.10(3H, s), 3.12(3H, s), 3.49(1H, 
dd), 3.57-3.59(lH, m), 3.77(6H, s), 3.94-4.07(3H, m), 4.31-4.41(2H, m), 5.76(1H, 
d), 5.93(1H, s), 6.82-6.85(4H, m), 7.20-7.43(9H, m), 8.16(1H, dd), 8.76(1H, s) 

[0057] MMfflll 2 ' -O- (2-^7yxf;k) v^vV Ut^^ll) 
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[0058] Wbll] 

NH 2 




[0059] fb-^10(351mg. 0. 4mmol)^l7y^ /V(3: l,v/v, 4ml) {31 

*g$?u intuit #-rs 0 s^sr^jEEaismu, as^w^7A^pv^7 

74— [-if^no*/^:^^- /K7:l)-eMMb^ffi^-^^(109mg, 92 
%) £#/c 0 

[0060] 1 H-NMR(D20, 500 MHz)2.83-2.86(2H, m),3.84(lH,dd, J = 13 Hz, 4.4 Hz), 

3.95-4.03(3H, m), 4.14-4.18(2H, m), 4.27(1H, dd,J=13 Hz, 1.7 Hz), 5.97(1H, d, J = 
3.2 Hz), 6.K1H, d,J=7.6 Hz), 7.89 (1H, d, J=7.6Hz). 

[0061] N4-T-fe^/V-2'-0-(2-^Ty^^^)v/^v?^({^^12) 
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[0062] Ut 12] 



HO — i 




OH O 



CN 



[0063] >ffc-^J&ll (lOOOmg, 3. 38mmol) £s^/— /k(70ml) 3S7kg1^(l 
. 6ml, 16. 96mmol)^P^.T120#^Jt#i-§o ZkftX*$r mbfcgfttt^SlJU i? 
rr^yvcr.— ^/WCTi^L«J®ffr^M6Kl055nig, 3. 12mmol) ^92%cDl|jl^-e 

[0064] 'H-NMR (DMSO, 500 MHz) 2.10 (3H, s), 2.81-2.86 (2H, m), 3.60-3.63(lH, m), 
3.78-3.94 (5H, m), 4.03-4.05 (1H, m), 5.13 (1H, d, J=4.88), 5.20 (1H, t, J=4.88), 
5.78 (1H, d, J=1.71) , 7.18(d, J=7.57), 8.47(1H, J=7.57), 10.92(1H, s) 

[0065] N4-Tir^/k-5 < -0-v ? ^h^-v/hy^/k-2'-0-(2-^Ty^^/V)^ 



WO 2005/085271 



16 



PCT/JP2005/003459 



[0066] Mb 13] 



O 



DMTrO 




HO O 



CN 

[0067] ^^12(1055mg,3. 12mmol)^m^V^KX4\m^m^7K^fc^, 

\l a ViyX30ml)icmm^f'o -^r^v ? ^h^r^M;^/^tiyK(1162mg ) 3. 43mm 

J*:*?/— /^(98:2 0. 5%hy^^/VT^)^1#§!iL^ffi^^^(1848mg ( 2. 8 
8mmol, 92%) £ S^i&#^JC£bT#;5 0 
[0068] 'H-NMR (CDC1 , 500 MHz) 2.20 (3 H, s), 2.60-2.68 (2 H, m), 2.97-2.98 (1 H, br), 

3 

3.54-3.62 (2 H, m), 3.79 (6 H, m), 3.92-3.97 (1 H, m), 4.01(1H, d, J=5.13), 
4.11-4.13(1H, m), 4.24-4.18(lH, m), 5.89 (1 H, s), 6.85-6.87 (4 H, m), 7.15-7.43 
(10 H, m), 8.53 (1H, d, J=7.57), 10.00 (1H, br) 
[0069] N4-T-fe^/V-5 < -0-v ? ^h^^hy^-/V-2'-0-(2-^T7^^/V)^ 
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[0070] Mb 14] 



O 




CN 



[0071] -hlE'fb'^ 13(668 mg, 1.04 mmol) ^m^Y/V^KX^^W^BjK^yot^M, 

(271 /zl , 1.56 mmoD^P^L, ^y^tt'/VT^S-Q-i/T V^?-/V)-?VVisfrX'7^ 
(271 mg, 1.15 mmol) ^I^v^ny^ (2 m\)(Dmmt\,XM7tfc 0 3B#Rg}f#Uh 

8:2—97:3 O. 5%hy J^^T^X)^1*§!iUliI{b£^ (790 mg, 0.94 mmol, 90%) 
[0072] 'H-NMR (CDC1 , 500 MHz) 1.01-1.18 (12 H, m), 2.23-2.24(3 H, m), 2.40-2.75(4 

3 

H, m), 3.45-3.74(5 H, m), 3.81-3.82(6 H, m), 3.84-4.59(6 H, m),5.91-5.93(l H, 
m), 6.83-6.87(4 H, m), 6.96-7.05(1 H, m), 7.26-7.44(9H, 
m),8.53-8.60(lH,m),10.10(lH,s) 
[0073] Hifef?!ll5 N6-i?^/VT^S^\s^-3\ 5' -0-Tb7^y^tt°/Vi?^v^^~V 
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f> - 2 ' - o - ^T/^;vrf/^ Ub&Vo 1 5) 

[0074] Mb 15] 

\ / 
N 



N 




[0075] N6-i/^/VT*/^Ul/-3\ 5' -O-^h^y^ntVk^ndr^y^V-T^ 

(565mg,lmmol)^t-y^/VT/V=t— /V(5ml) ^$^j?£-£:fc 0 -trie 
T^ync^HM-(l. 3ml, 20mmol) , 5l#^#^^"fev'!>^(353mg, lmmoD^P 

^7— /V (50 : 1) ^W^UMit^ (559mg, 90%) £#fc 0 
[0076] 'H-NMRCCDCLS, 500 MHz)0.96-1.12(28H, m), 2.71-2.73(2H, m), 3.19(3H, s), 

3.25(3H, s), 3.94-4.27(6H,m), 4.77(1H, dd), 6.01(1H, s), 8.14QH, s), 8.48(1H, s), 
8.93(1H, s) 

[0077] Hifef?!ll6 -O-v-T S^f-;VT*f /-y>(it^-^)16) 
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[0078] Ut 16] 

9 



N 




[0079] #£>*WbfbiH^15(l. 45g, 2. 35mmol)£^h^fcKn7^24ml) &£^S?£^fc 
o -?rr^hy^/kT^3^Mk7K^(l. 3ml, 7. 98mmol), B\&g£ghV3&A'T$ 
^(589/zl, 4. 23mmol)Srin^.ll^raiK#-t-5 0 ^tt«r«ffi**8U UhfvkSi 

25 : 1) -e#|J4LSJB>fk^» (878mg N quant) £r#fc„ 
[0080] 'H-NMRCCDSOD, 500 MHz)2.62-2.65(2H, m), 3.16(3H, s), 3.18(3H, s), 3.65- 

3.72(4H, m), 3.80-3.86(4H, m), 4.09-4.11(lH, m), 4.43(1H, t), 4.53 (1H, t), 6.08 

(1H, d), 8.34 (1H, s), 8.40 (1H, s), 8.83 (1H, s) 
[0081] 'MM\ni7 N6-i?^/VT^/^UZ/-5' -O-i/T/^ 
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[0082] Ut 17] 



N 



DMTrO 




OH O 



CN 

[0083] >ffr^H&16(716mg, 1. 91nrniol)^t 0 y^>-(19ml) ^^v 5 ^^ 
v-hy^/V^nyK(712mg, 2. lOmmol) ^Px.30#^Jl#-r^)o ^?£«:*ffi**8 

^/V%7J*?u^yy77^\zM^^7vx3sfr;VJ*-.?.&;--;V(100 : 0d^50 : 1^ 
O. 5%hy^/VT^^)-e*tMb^M^^(1132mg, 87%)^#7t 0 
[0084] 'H-NMRCCDCLS, 500 MHz)2.52-2,2.59(2H, m), 3.13(3H, s), 3.18(3H, s), 3.25- 
3.57(2H, m), 3.72(6H, s), 3.82-3.92(2H, m), 4.20-4.24(3H, m), 4.50(1H, t), 
4.60(1H, dd),6.14(lH, d),6.75(4H, d), 7.13-7.47(9H, m), 8.09(1H, s), 8.43(1H, s), 
8.94QH, s) 

[0085] Hife^!|18 N6-Zy^/^T^/^U^-5' -0-yT/^=f- 
^018) 
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[0086] Ut 18] 



\ / 
N 




CN 



[0087] ±mit^l7(l. 06g, 1. 51mmo$&J^hA'&KX5m&1fcf^Ut&T 
/VrfVg^b7t 0 fflfkiSpm*?^ (12ml) \zWf&-&* *MV7n\i°;V^;VT^l/ 
(0. 3ml, 1. 72mmolh 2-v'TV^^VVN, N-^yyot>75/^oo^7^y( 
328mg, 1. 36mmol)^M^nn^^(2ml)(D^^i:bTSJ^^i^TbfCo 

x-t&mzitiZo #MM&z>T&&. mzmmistio #ttifc^s^NH^y*^7 

Wyyj — xc * a : y — ( i oo : l oo : i ) -eltMb 

(896mg, 82%)£#fc 0 

[0088] 'H-NMRCCDCIS, 500MHz)1.06-1.18(12H, m), 2.58-2.66(4H, m), 3.21(3H, s), 
3.26(3H, s), 3.32-3.35(lH, m), 3.51-4.01(14H, m), 4.34-4.39(lH, m), 4.55- 
4.67(1H, m), 4.80-4.85( 1H, m), 6.10-6.14(1H, m), 6.76-6.83(4H, t), 7.18- 
7.36(9H, m), 8.09-8.12QH, m), 8.45-8.46(lH, m), 8.95-8.96(lH, m) 

[0089] MM$]19 N2-v ? ^^/VT5y^^l/^-0-6-h!J^ry^ P citV^^irV^/V*^/V-3 
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[0090] Wbl9] 




[0091] N2-> ? ^/VT$y^W>--06-hy^y^nt o /V^<^if>'^/V^/V-3 , ) 5' O-T 1 
h^y^titW^ndri^-y^V-^T/^^ (6. 60g,7. 80mmol)Srt-y^/VT 
/kr3—/v (39ml) t^^$^:fCo ^^Tyyn^MJ/k (20ml, 156mmol), $\^Wt 
#^gH?^^(2. 75g, 7. 80mmol)^Px.2B#r^b<if#b7^ o -^(D^ ir^-fh 

?xi^ry?f^~7 4— \ZMM^W v n*/PA : y^y — ;V ( 100 : 1 ) ^^UlMMit^^O ( 

5. 82mg, 83%)^#fc 0 
[0092] 'H-NMRCCDCLS, 500 MHz)0.99- 1.34(46H, m), 2. 77-2.632. 79(2H, t), 2.95- 

2.97(1H, m), 3.1K3H, s), 3.16(3H,s), 3.99-4.33(9H, m), 4.57(1H, dd), 6.18(1H, s), 

7.23(2H, s), 8.04(lH,s), 8.23(1H, s) 
[0093] Hife^!|20 N2-v ? y^-/VT5yy^W^-6-0-hy^yy P nt 0 /V^<^ifV^7V^7V-2 

' - o-^Ty^/vy , Tyy^(^^^/2o) 
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[0094] Mb20] 




OH CL 



CN 

[0095] ffr^H&19(l 13mg,0. 126mmol)^h^tKti^^(lml) {cMM^f'o ^r^h 
y^;VTV^Z7v\ ] £*M ( a'2.iJL\, 0. 442mmolh %\%WE%bV^^TV^(31 n 1 
, O. 226mmol)^nx.lB#r H m#i-§o £0£^^JE?t3iU mhtvfc.mM:^)* 
f tvjoy J*?xi^rWyy '-f *- fc&^Hir^nnaM'.k \*9S— /V (100 : 0#>£>50 : Id* 
£>10 : 1) «LiIft^ (67mg, 8 1 %) £#fc Q 

[0096] 'H-NMRCCDCIS, 500 MHz)1.22-1.31(18H, m), 2.57-2.60(2H, t), 2.81-2.96(1H, m), 
3.05(3H, s), 3.12(3H, s), 3.62-3.79(3H, m), 3.93(1H, d), 4.24(2H, dt), 4.31(1H, 
br), 4.62QH, m), 4.84(1H, dd), 5.98-6.15(2H, m), 7.23(2H, s), 8.12(1H, s), 
8.20QH, s) 

[0097] N2-J^/VT^/^U>-2' -O-^TJ^;V^fTJJ\y^{it^^02l) 
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[0098] Mb21] 



o 




[0099] 13(630 mg, 0.7 mmol) ^ffi7kTi?h^hy/K7ml) 

^XT/VK d r^^(349 mg, 2.10 mmol),^h^^/^T^>M263 m 1, 2.10 mmol). 

&&n;t3„ intuit #fL ^*&g*^/KC#3RU g&fP^ifck, «&fn*frffcT 

172 ml, 1. 26mmol),hy^^/VT5:>-3^Mb^K* (399ml, 2. 45mmol) ^Px.T, 

/K90: 10^85: 15, v/v)^1t§!iLflM^^j(218mg, O. 557 
mmol, 80%)^e^@#:£LT#§ o 

[0100] 'H-NMR (DMSO, 500 MHz) 2.73-2.76 (2H, m), 3.03 (3H, s), 3.15 (3H, s), 

3.54-3.58 (1H, m), 3.63-3.69QH, m), 3.78-3.82 (1H, m), 3.91 (1H, q, J=3.91), 4.29 
(1H, q, J=4.39, 5.13), 4.40 (1H, t, J=5.13), 5.01 (1H, t, J=5.61), 5.30 (1H, d, 
J=5.37), 5.9K1H, d, J=5.13), 8.08 (1H, s), 8.55 (1H, s), 11.4 (1H, br) 

[0101] MM$\22 2'-0-^Ty^/P^i/>(ik&!%)22) 



WO 2005/085271 



25 



PCT/JP2005/003459 



[0102] Mb22] 




OH O, 



CN 

[0103] i\Z&mi2 (141mg,0. 401mmol)^T^e— Ti&\^5> J— /V(4ml, v/v=3/l 
9mg, 92%) £#fc 0 

[0104] 1 H-NMR(D20, 500 MHz)2.83-2.86(2H, m), 3.83(1H, dd), 3.95-4.03(3H, m), 4.14- 

4.18(2H, m), 4.28(lH,dd), 5.97(1H, d), 6.05(1H, dd), 7.88(1H, d) 
[0105] 2'-0-^T/^/VT7>/^^Uk&!&d23) 
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[0106] Mb23] 




OH O. 



CN 

[0107] (475mg,l. 27mmol)^Ti?h— WJ/HCjS#$-€rtK9^(218 n 1, 7 

77^-[^if^nn*;^ : 7^/— 7V ( 100 : 0^50 : 1->10 : 1) -CtSJiLifeJSif 

(DfeM*^fc^-CtlM{b^ (332mg, 82%) £#fc Q 
[0108] 1 H-NMR(D20, 500 MHz)2.83-2.86(2H, m), 3.83(1H, dd), 3.95-4.03(3H, m), 4.14- 

4.18(2H, m), 4.28(lH,dd), 5.97(1H, d), 6.05(1H, dd), 7.88(1H, d) 
[0109] MM$\24 2'-0-^T/^/VSfT/i/^{ik-&m24) 
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[0110] Mb24] 



O 




CN 



[0111] i\&%021 (447mg, 0. 680mmol)^Tirh~hy/WmH^§^$^:^/Vh~hn^ 
^XT/VK^-^A(339mg, 7mmol) „ ^h77^M^T~>V(85 1, 0. 677mm 

Vxi^Wy?^— {zMMiS^Vvxi^jVJ* : /V ( lOO : 0^50 : 1^20 : 1^10 : 

^(121mg, 53%)£#5o 
[0112] 'H-NMR^O, 500 MHz)2.73(2H, t), 3.76-3.95(4H, m), 4.23(1H, q), 4.50(1H, dd), 

4.52(lH,t), 5.98QH, d), 8.04(1H, s) 
[0113] 2N-^^/VT5y^l/^-5 < -0-v ? ^h^i/h!J^/V-2'-0-(2-^Ty^ 
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[0114] Mb25] 




[0115] ft&mzi (392 mg, 1.00 mmol) 4i|7Kt 0 y> ? ^i-T4[Hl*M*^TV\ Mfc^'Vi? 

I'lOnAKMM&'&fco i^h^Vby^Vl^uyK (373 mg, 1.10 mmol)^Px.T^ffi.-e 

jVfty ^n-^Wyy 4— i-Kf§^oo*;^:^/- /V (98:2, 0. 5%hy^ 
^VKT^)^-C*fMU ^S^^^) (635 mg, 0.92 mmol, 92 %) ^^^MVt^OtVX 

[0116] 'H-NMR (CDC1 , 500 MHz) 2.57-2.59 (2 H, m), 2.98(3 H, s), 3.04(3 H, s), 3.38(1 

3 

H, dd, J=4.64. 10.50), 3.45-3.47(1 H, dd, J=2.44, 10.50), 3.74(6 H, s), 3.78-3.96(3 
H, m,), 4.21-4.23(1 H, m), 4.29(1 H, dd, J=3.42, 8.55), 4.59-4.60(lH, m), 6.09(1H, 
dd, J=3.42), 6.10-6.78(4H, m), 7.13-7.41(9H, m), 7.74(1H, s), 8.54(1H, s), 
10.0K1H, br) 

[0117] 2N-v ? ^/VT^y^W^-5 < -0-v ? ^h^>'hy^/V-2'-0-(2-i/T/^ 

^MPTSt/:/ 3'-(2-^ryx^ N.N-^y^ntvv^^nr^Vh) {it 

1^326) 
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[0118] Mb26] 



O 




[0119] (1.95 g, 2.81 mmol) ^U7^h^^>\Z.X^^W-B.7K^y\^\H^T;V 

^(736^1 , 1.56 mmoD^Px., i/4y7°tt a /VT*J-(2-^TJ^/V)-?xixi^74 
1/ (732 mg, 3.09 mmol) ^^kv^nu^M^ m\)(DmW.t\.Xl]Wkfz. 0 3B#5g}f #L 

/V (98:2, 0. 5%hy^/VT5XH-TS|t$!JLflM^^^ (2.11 g, 2.36 
mmol, 84%)^6^#^fC£LT#3 0 
[0120] 'H-NMR (CDC1 , 500 MHz) 1.01 -1.24(12 H, m),2.33-2.66(5 H, m), 3.07-3.10(6 

3 

H,m), 3.30-4.02(14 H, m), 4.29-4.35(2 H, m), 4.48-4.55(1 H, m), 6.09-6.12(1 
H,m), 6.79-6.82(4H, m), 7.17-7.44(10 H, m),7.78-7.82(lH,m),8.57-8.60(lH, m), 
9.73-9.77(lH,m) 
[0121] 2'-^T/^/l^y^/1^12Mf*<^/& 

^A^tV-CV^n^T^yT/Vdr/V^— ^CPGde^ mol/g)^l ,u moHM^ 
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^-^b (4k&V97) lMOM^KT-feh^MJ/VO^^irbTDNA/RNA g ib^ 
(Applied Bio System) J24i^l^rai0^m©*S^I^M'T?*>5RNA'a-^ffl 

^»TiL T^^T7Klml^-C20^F^MaL-C@ffiffi#:^^^-y^^^^- 
K3riS09mu§rff5o -^f^ HiTy^^!?^/%7T- -Cjg^Mr^U i£*B#9 

Ai^i~ 0 

[0122] MALDI TOF MASS (negative) Calcd. 4245. 66 Found 4244. 33 
[0123] MM$\28 GACU(DM^IS?lJ^^'i-§2'-0-iyTy^^/^RNA4M#:(7)'^j^ 

^•&^J;«9|S#$tLfc2'-o-^Ty^/kr>yv?^^i^^i/-/vy^— &frvxm 

A$^^TV^5^^T5/T/^^/^^3l— ^CPG(16 /z mol/g)£rl /z mol@+g-Bi& 

^nT^M^^yhOfbiH^ 14, 18, 26) £0. lM<DM7kT±h^-hV/l'<DW& 
^bTDNA/RNA i tJj^j&H (Applied Bio System) fc#g-^B#raiO#H<P#g 

-a-^ra-efcSRNA^ffl^n^^SragffifSo 

-^c^TfL T^-T7K-g^^T^^r>^(10%wt/wt) lml^T90^r^^a 
br@tBfe#:d^(D^y^^^^K(D^^mbMt^li^^§P(D^^(D» 

m&ft5o gj^rv^A/^r- "Cja^S^U fli*7^- by-/ 

8%)„ ^^^rft«#:^^^h^^-t-J:§^Wy°n^T-r/^llllB^^ 

[0124] MALDI TOF MASS (negative) Calcd. 1434. 31 Found 1434. 12 
[0125] Hife#!l29 GACUGACUGACU(D?M'^g£^lJ^i~§2 < -0-^Ty^^/VRNAl 
2S#:<^MK 
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A^tbX\ ^Ul/JfT^/T/V^sV?-^— ^CPG (16 ix mol/g) ^1 /z molH^^^c 

^nT^^fh^—yMte-^?* 14, 18, 26)£rO. lM(D*S7KTirh^hy/KD^^^ 
LTDNA/RNA § Wli^J&Wii (Applied Bio System) ^^^lO^l^^i^ 
^F|-efcSRNA^ffl^n^7^^1fflt5o 
-a^t-TfL T^^T^K-g^^T^^^Adorowt/wt) lml^T90^^M 

[0126] MALDI-TOF MASS (negative) Calcd. 4428. 86 Found 4428.55 

[0127] ip.mm<D&tf&jmxmbtiz>, -^(Dxm^n^^u^vh^nw^u 
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[0128] Mfc;27] 



x— o 




(I) 



[0129] XRXfYUm— ^fcteM&oT, tK 



[0130] Dffc28] 




(I I) 



[0131] (5£(II) ^ Rlj3J:lM2ij:N-^fj;M*oT, m.MWlfrh7(DT/V3r;vm$:^t- 
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[1] 



m^mm 




(i) 



Wb2] 




(I I) 
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)o 

[2] 2'-0-^T7^^/V^yv ; >- 0 
[3] 2 ' - O - ^7/xf;^fv?y o 

[5] 2 , -0-v'7/xf;^7y/v'y, 

[6] N-4-vW/VT^/^l^-2 ' - O - ^77xf;^f^y o 
[7] N6-vW/VT5/^l^-2 ' - O - v'7yxf;k7f/^y o 




[8] N2-v ? ^/^T^y^w^-6-o-hy/ry^ntvv^<^-ev^/k^— 7V-2' -o-v-rv 

[9] N4-T-fe^/V-2 ' - O- {2-l/T J^-f-JV) i/^vV 0 

[10] N2-^f;V7$/yf-^y-2' -O-v'T/^^VV^TyVv'^o 

[11] ft^l-10(DM^^— il^fB«^^W^>KO^^-efeo'C. $m±*/V 

^hy/v^^i/^>Kfl^#:^j^J^#4^b-Cfflv \ t-7'f;v7;V3- /kd#^T 

[12] ^^Hri^i^ DBU, ^OTritonB^)^^^^^jg^$tt§^^<^— ®(D{t:^ 

^^i^^K^^fte^fb-CO. l— 30equiv<DffiH^Kj£^£#;fe£-^ T^y 

n^hy/M££fLT, 0. 05— 30equiv(D$B|a(^t-^^-/VT/V^— /V(D#^T^SJ^ 
[13] ^®H?v^iv£fflV^, ff5ftiIllX{il2^|B«^^lfeo 

[14] 20°C-30°C(DMtBH-C^$«, ff^IRll-130fpr^^iI^fE«0^ 

[15] ^B#^^20#rBi-3B#^<^t5H-efe§, tt*«ii-i4<DfRm^— m^mm^ 
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[16] fflMfcKlfcl >L10(DV ^-ftifr— 3filcfB*©^^^KSr^tpRNA^-y^— 0 
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